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1. X-Colony: a short presentation 
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2D Elements to 3D Modules 
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Basic 3D Modules 

T(etrahedron)           O(ctahedron)               I(cosahedron) 

Truncations of : 
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Operations with Modules 

Linking faces and/ 
or cofaces: 

 

Gamma 

Delta 

Nabla 

 

Computational 
System 
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Ensembles of 
Polyhedra  

 
Expressions 
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XColony  

Enjoy the video! 
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Watch this on Youtube 

XColony.avi
https://www.youtube.com/watch?v=HqWzgiSwaM8&t=1s
https://www.youtube.com/watch?v=HqWzgiSwaM8&t=1s
https://www.youtube.com/watch?v=HqWzgiSwaM8&t=1s


PoCo facilities 

PoCo = Polyhedral Computing program, 
specially designed to facilitate vizualization 
 
www.x-colony.com/WorldPress/ 
 

Enjoy the video!  
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Watch this on YouTube 

http://www.x-colony.com/WorldPress/
http://www.x-colony.com/WorldPress/
http://www.x-colony.com/WorldPress/
http://www.x-colony.com/WorldPress/
Pyramid.mp4
https://www.youtube.com/watch?v=JO3yHxi7-Pw


2. Example of activities/  
school projects 
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Starting questions 

Are these manipulatives more appealing to 
students compared with other educational 
tools? 
 
How can we integrate this educational resource 
into students’ activities?   
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State-of-Art – Spatial Learning Tools 

Lego – rigid rotations  
     
                              Origami – folding 

XColony 
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Some examples of 2D activities 

Start with a hexagonal grid and with 

some 2D elements. Find the 

maximum number of similar 

elements that can be packed on this 

board. 
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4 HC5                                        6HC4                                            8HC3  



Some examples of 2D activities 

Exploring properties of regular hexagons 

 
- Overlap two hexagons: they overlap exactly 
- Rotate the hexagon on top: still they overlap exactly. 

What does it means? 
- How can you verify that all segments/ angles have the 

same measure? Can you answer this question if you 
have only one hexagon (and no ruler)? 
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Some examples of 2D activities 

Connecting regular hexagons 

 
- You have four (similar) regular hexagons. How 

can you connect them (i.e. glue sides two-by-two) 
to obtain a 2D shape? 

- Which one has a minimal / maximal perimeter? 
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Some examples of 2D activities 

Understanding the shapes; identifying geometric properties: 
 

On a hexagonal network, draw/ color some letters or figures 
 
Use some planar elements to form letters/ figures/ numbers 
 

 imagination; creativity 
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Examples of 2D activities 
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Examples of 2D activities 
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Examples of 2D activities 

Determine the perimeter of a given or imagined shape 
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Examples of 2D activities 

Puzzle: use the 2D elements to fill in the given shadow 

Given: Create: 
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Examples of activities   

 
x  Hc4 = y  Hs4 

 
x  Hc3 = y  Hc5 

 
x  Hc3 = y  Hs4 

 
Homework & 

Contest! 

Here is a solution for: 
4  Hi4 = 4  Hc4 

“Geometric equations”! 
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Examples of 2D to 3D activities 

Contraction graph: which segments have to glue together?  
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Some examples of 3D to 2D activities 

Which elements could be used to obtain a given module? 

  (Homework!)   
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Some examples of 3D activities 

Packing; building; constructing 
 imagination; creativity; understanding 
messages/ schemes; group working  
 

3D Packing of T-Modules 3D Packing of O-Modules 
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3. Research results 
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Various contexts 

•  Optional Curriculum 

•  After-school Programs 

•  Clubs  

•  Summer Camps 
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Starting Questions 

How can be XColony KDK manipulatives 
incorporated into mathematical classroom (or 
afterschool) activities, in order to promote 
understanding, enhance spatial abilities, foster 
creativity, and support other adjacent curricular areas?  
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Challenging questions 

- How can we use XColony KDK in mathematics 
classrooms activities? 

- What are we trying to achieve by XColony KDK? 

- What activities could teachers use in applying 
XColony KDK in their projects? 

- How do we organize learning by playing field? 

- How well do we achieving our aims?  
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Mathematical concepts 

- Regular polygon  
- Regular polyhedra 
- Recurrence 
- Duality 
- Tessellations 
- Fractal constructions 
- Isometric transformations  
- (And many more!) 
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Research program 

1. A case-control experiment across time  

 
- 5

th
 grade students (12 – 13-year old), from a 

Romanian school; 1 semester 
- first year:      target group (28 students) 

                   control group (17 students) 
- second year: target group (76 students) 

                    control group  (27 students) 
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Research program 

2. An observational based study 

 
- summer school: 42 primary grade students (8 – 

12-year old) with special needs 
- 1 week UNICEF project dedicated to students 

and teachers from a economically 
disadvantaged region in Romania 
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Data collection 

1. Case control experiment 
 

- initial and final tests to the target and control 
groups (3 or 4 questions)  

- direct observation 
- analysis of academic results of the involved 

students for 3 consecutive years 
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Examples of items - Initial Tests 

Anca has the first three 
models in her album. 
She thinks that none of the 
last three models does 
match these ones. 
 
Write a possible 
explanation (in your 
opinion) for this rejection. 
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Examples of items - Final Tests 

Andrei want to 
complete the frames for 
his clocks. He used 
some identical shapes. 
The start of the 
construction in 
presented here.  How 
many shapes does 
Andrei use for the 
frames, in total? 
Explain your answer. 34 



Examples of items - Final Tests 

Andy wants to form an 
exterior circular frame 
for the painting on the 
right. He wants to use 
hexagonal pieces of 
similar shape and size 
as those in the painting. 
How many pieces does 
he need? Explain your 
reasoning. 
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Data collection 

2. The observational based study 
 

- direct observation 
- opinion poll (at the end) 
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Data analysis 

Initial and final tests: 
- analyzed on three cognitive dimensions: 

comprehension 
- problem solving  
- reasoning and communication abilities 
 
Calibrated target data was investigated for significant 
differences in scores in the final vs. initial tests 
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Data analysis 

XColony Group
un-adjusted scores
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Quantitative results 
- 26% increase in spatial reasoning 
- 15% increase in solution finding 
- 7% increase in comprehension 
 
Students’ overall grade improvement: 
- math - 12% 
- science - 10%  
- other curricular areas - 13% 
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Qualitative results 

Students from the target groups: 

- improved communication skills 
- Can recognize geometric patterns and shapes 
- provided better reasoning through more 

variants with deeper level of details 
 
Students with special needs :  

- improved their self-confidence 
- increased interest for math/learning 

40 



Conclusions of the study 

The XColony KDK manipulatives can be successfully 
integrated via enjoyable “learning through playing” 
tasks into mathematical classroom activities for students 
in primary or secondary grades.  
 
The use of the KDK kit in the class fosters significant 
enhancements in spatial abilities, creativity, reasoning, 
and promotes overall grade improvement in math and 
adjacent curricular areas. 
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Conclusions of the study 
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- XColony KDK activities enhance creativity and 
improve the communication skills of students 

- XColony KDK promotes strategic thinking and social 
skills 

 



Work in progress 

- Study with primary graders 
- Are there some differences between primary graders 

and students in grades 5 or 6?  
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Invitation 

Thursday, April 11, 11.30 - 12.30, Room M3: 

 

Xcolony workshop: 

Applications to spatial 

decomposition and packing 
 

Andrei Alexe & Cristian Voica 
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X-Colony team 

• Sorin  Alexe  
XColony Project, Stamford, CT USA  

• Gabriela  Alexe  
Harvard Medical School and Boston Univ., Boston, MA, USA 

• Andrei  Alexe  
XColony developer, Galați, Romania 

• Consuela  Voica  
Herăstrău Middle School, Bucharest, Romania 

• Gabriela  Dumitrașcu   
Eastern Michigan University, USA 

   



This presentation is available from: 

www.x-colony.com/WorldPress/events/ 

http://www.x-colony.com/WorldPress/events/
http://www.x-colony.com/WorldPress/events/
http://www.x-colony.com/WorldPress/events/
http://www.x-colony.com/WorldPress/events/

